[4vFffrl2002-359196 



[S:MH1^Bfei8.0R 19 



fllfT* 6 



(19)0*0*** (JP) & &B # & » (A) 



#952001-130935 
(P2001-130935A) 
(43)&W0 ¥J*13* 5/3 153(2001. 5. 15) 



(51>bita T 
C0 4B 22/08 



22/10 
22/12 



P I 

C0 4B 22/08 



22/10 
22/12 



A 4G0 1 2 
B 

Z 





WIRTll -308825 


C7l)WKA 


591140813 










¥#11^10fl29B (1989. 10.29) 




6**nr4'K±lir* i re 3 # 3 * 






ffOHHRA 


599152832 
















Re 9 c on Map e 1 AS 








/JH>x— 2120 +f-^hi>7 tfz 
















10005B22S 








#*± ffffl 38*? (*!*) 











(54> dhbosm. 3>^u-hnim 

(57) mm 

oT-frvm-f X-^Xttm-f 9 - h£§£L 

^ ir-MUML 



BEST AVAU-ABLE COPV 



[flSKJ 2002-359196 



[g#Bl5pfifcl8. 05. 



12 



l 

[3t#ig3] flfffETOV ^ ^ i> J*<Dffi£Xlli&g&mO& 

[0 0 0 1] 
[000 2] 

h&fr£tfVTftJ-TZzkfrK£ivx\,^ n -gdJ:? 
Wtffla y - MX y X/uiT«+3>»W«r« 

9-bK&&mzffitoi,x> Bureau 

[0 0 0 3] fcjfc r(0J:5«w&*^WiUT, ^by * 
~frh<n®m\i, =*>?V-btpX\ ^>-^y-Ki^ 

[0 0 0 4] Z<Dk5ftX&&RWtt&tt*>l£* -Tb!) 

V a** y !)A^if>o fcr.^* y vr/w* 



(2) M2001 -1 309 35 

2 

[0006] 

[0008] »*^3<0rr^^y^h^PJ«:, 

[0 0 0 9] m^4^)^>-^ y-h^^jfi, fi&r 
[oo io] c:ft£o&j©#jrj: v ^v^y-masjtat 

^ b^/t a V y - h l^fL ^ -fr 6 r i: ^ 

[ooii] rii&«>ftiafau±. h y ^a^>* 
^ y - 1. + -e r y mrsfl»««^4-« r > t> \, 

[0 0 12] <r^ffit^ h y •> 

-j>rrw 9 9 us : tjv i >&f- f y kt tvi^S > 

0 ^T*^^ c 



3 

100 13) 

mmommommi jut, *&w<DmmcMm-rz>& 

[0 0 15] ?#r/i^^*A^^#f*!j£ u 
[0 0 1 7 J r^J:^|^/Vt/i>Ai:JiSttolft«r3Biifc 

[o o i 9) ^^^>suftffj^^aa^*L5^vj> u-h 
[0020] ^y^y-Mcii, <*?>ic, -> 



(3) WH 2001 - 130935 

4 

*#Wtitt*ciR3tlii-drfc|ri!), ^>*i> 

5, 

[0021] v - b^<omm& 

[0 0 22] *&*J\(0%&m\Xi 3^jJ^^y.^ 

»(C«***U*V* % ^l^2-5kg/c 
m s , ^Jtffi^r Ca>^y-HUH« 4-2 Om 3 

20 10 0 2 3] ^y^y-h ^J§*W©ifeflD*35fea:#«C 

30 [0 0 2 4 ] 2«U±»iB«aMij^o»lF^p> 

b&#:%&'t?kttiln (l) t. 
K^U^^rv'y^.xW^ (2) 

(2) ';-KJWtifli9ff 
(3) (4) «MI**irv^ 

""10*0 2'el ^#tfp (i) jrri; i^; 2 

Ratwrnr (5) (7j ^»jk^ht*5o, 
(5) (7) (en, ttwiiMnn:^ 

^T^i^Vhn— A?W7 (6) (8) ^Ift9#ttf, 
(7) **bl»W»tHiD+sr.i: 5a *fc, Wtf 

0 (5) (7) ov^-ftuo^^trncr. 



[45ffr]2002-359196 



(4) 



[0027] flUtf. r a** y tttrrasas 

a>6S*»s*tu5»*wi % (5) 
*Weoi&»*i«r*ipi-aiirtfc % ttJ&ot** (?) a> 

b V L< £ A££*£ Lfc^3fe^.^ 

E**o»ff (7) (8) J: 9 MIST, LiC 

[0 0 2 8] ®2ia*3ftO£^l&mQi?>ZkttV 

ir^ivx^rcisivc. «* (7) ic««»jk«^is« 

MEi'S^dM?-**^ hr7— fi,*>\,-f (10) 

(5) (7) (9) <ov^jx*»i*tt, «UE 

mm (i) *»b*-#m**L6. ftmmit'^y ceo 

(8) (10) «r^v^T»&o*l©iiai:'tfl[>jft^*^jB 
T^P#l^«£^j^^|$g£*i,6 0 rcDJ: 5 

[0 0 3 0] 



10 



30 



#^820 01-130935 
6 

* -Ctt4v\ 

[00 3 1) ^felfl 1 js ^.rattefrl 1 - a 

S«Bi3«tt«||Mcltftr/u$r--!>A l fiKH«rK£L 
TSOSOT 1 oKfMHMfcftfc. 
[0 0 3 2] ^lJ^r^^^y^ht'ftf^U 
^co.-rv* y- h*ry^ictttf^LT4r^fi-«tP'C»h 

T\ l&BMfcay? V- H4» v Mc**U81&M% 
[00 3 3] 

t*cl] 



20 









5 0 0 




3 6 


tftfftffi: 0-8 mm) 


12 0 0 




4 0 




5 




2 3 0 



tt«M 1 t LT«*<0 Wife* h y 

Sr, jt^J2iLT^3fe^T/V^^K"t-hi;'>A^^ 

x )~b<r>m&s&ftw%m\L*w&v,tx^ *.t^ & 

b<ntm&&omtif&it*m&l't:. *£***2i^n 

[0034] 
[*2] 

















1 0. B 




0. 4 




* 




1 . 7 


0. 5 


1 . 1 




* 


1 Bfc 


I 6 


1 0 


1 2 


1 8 


ft 

tMPIa) 


z 8 a« 


5 4 


3 4 


4 1 


5 5 



~m 2 tc^r i: "j ir, mum i cofcLtswa; m&<M&m 

(2 8 0Sifl^) W3»t«n^ l^-h07fl:iHUC^ff 



60 



[00 3 5] 



[^fPI 2002-359196 



[^^B]¥fifel8. 05. 12 



5/E 



(5)\ ^1200 1 - 1 309 35 

7 8 

IHBOftVttM] 5, 6. 7 «»MlftttAi»V 

liai] [0 2] 

Q 7 1 ! 

10 




(51) Int. CI. 

C 0 4 B 22/14 
24/04 

// CO 4 B 103:12 



F I 

C 0 4 B 22/14 
24/04 
103:12 



C71) fibHA 599152832 

VollsetveRen 6, 2120 
Sagstua, Norway 

(7l)£fJflgA 500499357 

K>f y 40667 7 y *S » * .x/t, 

f-'— : ^h^— t 127 



//L-?:r — 2120 jfXh&T 

^h^-D7 7 

/A^x — 2100 Jf?/kf»y 
7^^> 64 

F*~A(#*) 4G012 MB06 MB06 MBI3 PB03 PB08 
PB09 PC06 



PATENT ABSTRACTS OF JAPAN 



(11 publication number: 2001-130935 
(43)Date of publication of application : 15.05.2001 



(51)Int CI 


C04B 22/08 

f.04R 99 /1f» 

C04B 22/12 
C04B 22/14 
C04B 24/04 
// C04B103:12 




(21)Application number: 11-308825 


(71)Applicant 


: KATEKKUSU.KK 






RESCON MAPEI AS 






BERUTEKKU INDUSTRIETEC HNIK 


(22)Date of filing : 29.10.1999 




GMBH 


(72)Inventor : 


GAIRU CHUUGUUN 


:• ^ 




ROAR MYUURUDAARU 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rapidly ouring agent for a oonorete having a sufficient 

^sis^ss^^r^ * without reduci - the ~ ° f *. 

SOLUTION: This rapidly curing agent for the concrete is an acidic or basic solution of aluminum 
containing at least one of an anion or a cation selected from a group consisting of that doTnot 
corrode the concrete (e.g. aluminum sulfate, aluminum oxa.ate)Jithium J^^IS^ZSL^ 
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CLAIMS 

[Claim(s)] 



[Claim 1] The concrete accelerating agent containing at least one or more sorts chosen from the 

b7sic^ W o^tL CO a n nd1 S h thhg ? d S J' iCiC " aCid ' ithiUm WitH Which * is the acidity of aluZum or a 

toEm 2 Th I'rni * °" r ! at '° n d ° eS n0t COrr ° de COncrete ' and an acid lithium. 

LC aim 21 The concrete accelerating agent according to claim 1 characterized by using what forms 

S Z%i a TH a PO ° r,y + SO ' Ub,e 35 tHe aCiditV ° f Said a,uminum ' or a basic solution. 

LOIaim 3J The concrete accelerating agent according to claim 1 characterized by being at least one or 

"mf^rctTd 6 :. ° m WHiCh addity ° f Sa ' d a ' Uminum or a basic so^L becomes 

- a,UminUm «** acid a '— a-num 

[Claim 4] The concrete accelerating agent which consists of an aluminum water solution containing 
an aluminum sulfate, oxalic acid aluminum, and an aerated water aluminum oxide. contain,n g 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the accelerating agent which adds to the concrete 
for spraying sprayed on a tunnel, a natural complexion slant face, underground, etc. by the detail, and 
promotes the coagulation more about a concrete accelerating agent 
[0002] 

[Description of the Prior Art] Conventionally, spraying concrete on natural complexion, such as a 
tunnel, by the nozzle, and carrying out a lining to it is made. While such concrete for spraying 
maintains the shape of liquid enough to a nozzle, when natural complexion is sprayed, hardening 
already needs to start. Therefore, an accelerating agent is added to concrete just before spraying 
and the concrete on which coagulation was promoted and sprayed hangs down from natural 
complexion, and he is trying not to fall. 

[0003] Conventionally, the silicate or aluminate of sodium, a silicate or an aluminate of a potassium 
etc. is used as such an accelerating agent However, in concrete, these matter has risk of triggering 
the aggregate and the potential alkali reactivity of cement aggregate combination which are contained 
in concrete, and a problem may produce it about the endurance of concrete. The potential alkali 
reactivity of cement aggregate combination is a reaction which occurs when Na+ and K+ exist 
superfluously in concrete and the aggregate has reactivity, and it is usually discovered at a long 
period of time, for example, ten - 15 years after, and it has a possibility of doing great breakage to 
concrete. Moreover, since these matter is high alkaline substances, its adverse effect to the body is 
strong on the environment in a spray activity. 

[0004] In order to cancel such a fault, what uses as a principal component the alkali free accelerating 
agent which does not contain alkali metal, such as sodium or a potassium, for example, an aluminum 
hydroxide, is used, but storage stability is bad, and dissociates immediately and these accelerating 
agents have the problem that practical use cannot be presented, even if it prepares liquefied 
L0005J This invention aims at offering the concrete accelerating agent which has sufficient 
coagulation facilitatory effect at the time of spraying, and is excellent in storage stability, without 
being made in view of the above-mentioned trouble, and worsening the endurance of concrete. 
[0006] 

[Means for Solving the Problem] The concrete accelerating agent of claim 1 of this invention contains 
at least one or more sorts chosen from the group which consists of the thing and silicic-acid lithium 
with which it is the acidity of aluminum, or a basic solution, and the" anion or cation "does not corrode 
concrete, and an ulmin acid lithium. 

[0007] The concrete accelerating agent of claim 2 is characterized by using what forms calcium and a 
poorly soluble salt as the acidity of said aluminum, or a basic solution in claim 1. In this case, what 
forms a soluble salt as an aluminum solution with what forms calcium and a poorly soluble salt in this 
way may be used together. 

[0008] The concrete accelerating agent of claim 3 is characterized by being at least one or more 
sorts chosen from the group which the acidity of said aluminum or a basic solution becomes from 
formic-acid aluminum, an aluminium nitrate, an aluminum sulfate, oxalic acid aluminum, aluminum 
fluoride, and an aerated water aluminum oxide in claim 1. 

[0009] The concrete accelerating agent of claim 4 consists of an aluminum water solution containing 

an aluminum sulfate, oxalic acid aluminum, and an aerated water aluminum oxide. 

[0010] Since these accelerating agents can promote the coagulation by adding to concrete, they can 



stiffen promptly the concrete added and sprayed on concrete just before spraying a substrate. 
Therefore, it can be made quicker than the case where can spray concrete on a comparatively thick 
layer, and progress of spraying does not have an accelerating agent, either. 

[0011] Moreover, since these accelerating agents do not contain a high alkaline substance like sodium 
or a potassium, the potential alkali reactivity of cement aggregate combination does not generate 
them in concrete. Furthermore, these accelerating agents are excellent also in storage stability. 
[0012] In addition, the accelerating agent of this invention can be used together with the conventional 
accelerating agents, such as a sodium silicate, a potassium silicate, a sodium aluminate, and 
potassium aluminate, and can also be used. Thus, even if it is the case where it uses together, by 
using the accelerating agent of this invention, the amount of the silicate which triggers the potential 
alkali reactivity of cement aggregate combination, or the aluminate used can be reduced, and the 
potential alkali reactivity of cement aggregate combination in the inside of concrete can be stopped 
conventionally. 
[0013] 

[Embodiment of the Invention] Hereafter, the matter relevant to operation of this invention is 
explained to a detail. 

[0014] As for the acidity of aluminum or the basic solution used by this invention, the anion or cation 
does not corrode concrete. Therefore, the aluminum solution containing Na+ which triggers the 
potential alkali reactivity of cement aggregate combination in concrete, or K+ is not contained. 
Moreover, what does not contain CI- which makes the steel which reinforces concrete corrode, 
either is desirable. 

[0015] As an example of such an aluminum solution, each aluminum solution of formic-acid aluminum, 
an aluminium nitrate, an aluminum sulfate, oxalic acid aluminum, aluminum fluoride, and an aerated 
water aluminum oxide is mentioned. 

[0016] As the acidity of the above-mentioned aluminum, or a basic solution, what forms calcium and 
a poorly soluble salt is desirable like oxalic acid aluminum. Here, insolubility is also included in poor 
solubility. If it adds to concrete when an accelerating agent contains the ion which forms a poorly 
soluble salt with calcium like an oxalate ion, a poorly soluble salt like a calcium oxalate will be formed 
of the calcium component in concrete, and this poorly soluble salt will serve as an almost inactive 
filler. Therefore, when an accelerating agent contains oxalic acid aluminum, aluminum ion is carried in 
concrete. 

[001 7] Thus, as an aluminum solution which forms calcium and a poorly soluble salt, the hydrogen 
fluoride water solution of aluminum, the sulfuric-acid water solution of aluminum, etc. are mentioned 
other than the above. 

[0018] In the accelerating agent of this invention, since a silicic-acid lithium and an ulmin acid lithium 
have the high cost of a lithium, the activity independently should be limited, when special. That is, 
concomitant use with the independence of the above-mentioned aluminum solution or this aluminum 
solution and a silicic-acid lithium, and/or an ulmin acid lithium usually constitutes the accelerating 
agent of this invention. In addition, although a lithium is alkali metal, it does not trigger the potential 
alkali reactivity of cement aggregate combination. 

[0019] Especially the concrete with which the accelerating agent of this invention is added is not 
limited. Usually, it comes to mix the cement used as the base, the aggregates, such as sand and 
ballast, and water. As cement, super-high early strength Portland cement, high-early-strength 
.Portland cement, ordinary Portland cement, Portland blast furnace cement, fly ash cement, pozzolanic 
cement, and white cement are used, and, as for the aggregate, a thing 10mm or less is usually 
preferably used for a maximum droplet size 1 5mm. 

[0020] Further, silica fume, a blast furnace slag, a silica, and the limestone powder and steel fiber 
(usually fiber length of 36mm or less) after superfines may be blended with concrete, and the 
viscosity controlling agent and setting modifier like a sulfonate of polyethylene oxide or naphthalene 
may be added to it. Moreover, the drugs which give thixotropy nature may be added. The drugs which 
give this thixotropy nature are changed from the condition which is liquefied, and is easy to carry out 
pump delivery of the viscosity of concrete, and is easy to spray to thixotropy nature on viscosity by 
adding just before blasting. 

[0021] In addition, especially addition number of copies to the concrete of an accelerating agent is 
not limited, but a class, an amount, etc. of cement used as the base can determine it suitably. 
[0022] In case the accelerating agent of this invention sprays concrete on substrates, such as 



natural complex 10 n of a tunnel, by the nozzle, it is added by the concrete in front of spraying 
Although a nozzle will not be limited especially if spraying of the concrete to a substrate is fully 
performed, .t is the spray pressure of 2-5kg/cm2. and the 4-20m (concrete discharge quantity) 
3/t.me amount of spray capacity, and distance at a substrate and the head of a nozzle is usually set 
to 1.5 _ 5m. 

[0023] Especially the addition approach of the accelerating agent to concrete is not limited For 
example, the conduit for supplying an accelerating agent apart from the conduit for supplying 
concrete is connected to spray opening of a nozzle on which concrete is sprayed, and you may make 
it add an accelerat.ng agent to concrete with this spray opening. Or in order to add an accelerating 
agent again before reaching spray opening, you may connect with the conduit which supplies 
concrete for the conduit which supplies an accelerating agent from spray opening in the location 
which kept its d.stance from the upstream. In this case, the reaction time of the accelerating agent 
before concrete spraying can be earned. 

[0024] Moreover, the mixing percentage of two or more sorts of accelerating agents may be adjusted 
by spraying from a separate conduit, supplying two or more sorts of accelerating agents to opening 
and adding both selectively. In this case, as an accelerating agent, the accelerating agent of this 
invention and two or more sorts of conventional accelerating agents, such as a sodium silicate may 
rnnoS? together and used - usin S the accelerating agent of above-mentioned this invention 
L0025J An example of the nozzle which can add two or more sorts of such accelerating agents is 
shown in drawing. 1 . it comes to have spray opening (1) which blows off concrete, a conduit (3) for 
supplying concrete, and the conduit (4) which supplies the compressed air, spray opening (1) is 
installed back, and a mixing chamber (2) forms this nozzle — having — this mixing chamber (2) — the 
object for concrete supply — a conduit (3) and the object for compressed-air supply — the conduit 
\4) is connected. 

[0026] | spray opening (1) — moreover, the object for accelerating-agent supply of two — a conduit 
(5; and (7) connect — having — **** — each — the control valve (6) and (8) which can adjust a 
supply flow rate are attached in a conduit (5) and (7), respectively. Thereby, two kinds of accelerating 
agents can be selectively added from a conduit (5) and (7). Moreover, a conduit (5) or (7) can be 
closed and only one kind of accelerating agent can also be added from the conduit of another side In 
addition, a control valve (6) and (8) are constituted so that automatic control or actuation by 
authorized personnel's hand control can adjust a flow rate. 

[0027] When the potential alkali reactivity of cement aggregate combination is permitted to some 
extent, while adding the accelerating agent of this invention from one conduit (5) by this the 
conventional accelerating agent based on sodium or a potassium can be added from the conduit (7) 
an fu b ° th mix ' ng P ercenta ee can be adjusted. On the other hand, when it is going to 

avoid the potential alkali reactivity of cement aggregate combination, the conduit (7) of above- 
ment.oned another side can be closed by the bulb (8), and only the accelerating agent of this 
invention can be added from the conduit (5) of the method of up Norikazu to concrete 
L0028J An example of the nozzle which can add three sorts of accelerating agents is shown in 
drawing ^ ■ the nozzle shown in drawjQg-l with this nozzle — setting — a conduit (7) — the object 
for accelerating-agent supply — the conduit (9) is connected and it has the control valve (10) with 
which this conduit (9) can adjust a supply flow rate. Thereby still more nearly alternative addition is 
attained. Any one of these conduits (5), (7), and the (9) can be used in order to add a viscosity 

_control|ing agent, a setting modifier, and the drugs that give thixotropy nature 

[0029] With drawing 1 and the nozzle shown in 2. the mixture of concrete, an accelerating agent and 
the drugs that give a setting modifier, a viscosity controlling agent, or thixotropy nature by the case 
blows off from spray opening (1). An operator can choose the class and mixing percentage of an 
additive using a bulb (6), (8). and (10), or a bulb is controlled automatically, and the class and mixing 
percentage of an additive are adjusted. Thus, according to these nozzles, while spraying and carrying 
out concrete, the amount can be selectively added for two or more sorts of accelerating agents a 
viscosity controlling agent, or a setting modifier. 
[0030] 

[Example] This invention is not limited by the example, although an example is given and the 
accelerating agent of this invention is explained hereafter. 

[0031] The aluminum-sulfate 2 weight section, the oxalic acid 1 weight section, and the aerated 
water aluminum-oxide 1 weight section were blended with an example 1 and the example 1 of a 



comparison - the 3 water 2 weight section, and the liquid accelerating agent of an example 1 was 
obtained 

^l?"}^ °* her h T?' thC concrete shown in a table 1 was blended, and aging of the compressive 
strength of blasting and hardening concrete was investigated in thickness of 20cm, having supplied 
this concrete to the nozzle and adding the above-mentioned accelerating agent with that spray 
[0033] & Her6 ' aCCe ' erating ag6nt was added 8% of the wei e"t t° the cement in concrete. 
[A table 1] 
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The concrete which added these accelerating agents for the accelerating agent of the conventional 
sod.um-s.iicate solution like the example 1, using respectively the accelerating agent of the 
conventional sod.um-aluminate solution as an example 2 of a comparison was sprayed as an example 
1 of a comparison, and aging of the compressive strength of hardening concrete was measured 
Moreover, as an example 3 of a comparison, without using an accelerating agent, like the example 1 
concrete was sprayed and aging of the compressive strength of hardening concrete was measured A 
result is shown in a table 2. 
[0034] 
[A table 2] 
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As shown in a table 2, the accelerating agent of an example 1 has the high compressive strength of 
the concrete after having the quick setting effectiveness of the conventional accelerating agent 
(.examples 1 and 2 of a comparison), and the concrete more than an EQC and hardening moreover 
more nearly thoroughly than the conventional accelerating agent (after [ 28 day ] progress) 
Moreover, for 300 days, also after preservation, the accelerating agent of an example 1 is still a 
uniform water solution, and was excellent at storage stability. Moreover, since the accelerating agent 
of an example 1 does not contain alkali metal like sodium, it does not generate the potential alkali 
reactivity of cement aggregate combination in concrete 
[0035] 

[Effect of the Invention] Since it excels in quick setting nature according to the concrete 
accelerat.ng agent of th.s invention as explained above, the concrete added and sprayed on concrete 
just before spraying a substrate can be stiffened promptly. Therefore, there are few amounts of 
also°good SUbStratC ° f the SDraved concrete, and an early manifestation on the strength is 

[0036] Moreover, since the accelerating agent of this invention does not contain high alkali matter 
such as sod.um and a potassium, the concrete which could lessen extremely the adverse effect to 
the body at the time of a spray activity, and the potential alkali reactivity of cement aggregate 
combination did not occur in concrete, and was excellent in endurance is obtained. Furthermore the 
accelerating agent of this invention is excellent also in storage stability 
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Abstract of JP2001 1 30935 

PROBLEM TO BE SOLVED: To provide a rapidly curing agent for a concrete, having a sufficient 
coagulation-promoting effect on spraying it without reducing the endurance of the concrete and also 
excellent in preservation stability. SOLUTION: This rapidly curing agent for the concrete is an acidic or 
basic solution of aluminum containing at least one of an anion or a cation selected from a group 
consisting of that does not corrode the concrete (e.g. aluminum sulfate, aluminum oxalate) lithium 
silicate and lithium aluminate. 
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